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ABSTRACT
This thesis addressed the question of what level of
resolution was obtainable from the electrostatic plate.
Resolution was defined as the ability of a material to
record fine detail. Two types of plates were compared,
one photomechanical and the other an electrostatic. The
photomechanical plate consisted of a light sensitive coating
applied to an aluminum1 base . The electrostatic plate consisted
of a fused toner image on an aluminum base.
The intent of this research was to determine the final
resolution, not the forces and factors which effected it.
The hypothesis stated that the resulting resolution of the
electrostatic plate will be lower than that of the photo
mechanical plate.
This research addressed the following questions; What
minimum and maximum percent dot, and maximum screen ruling
could the plate produce?
The methodology involved making an electrostatic and
photomechanical plate. These were evaluated by eye. By eye
being defined as viewing the plate through a magnifing glass.
The plates were then run on press to determine the print
resolution. Standard targets were used for evaluation. The
electrostatic and photomechanical plates were then compared.
The photomechanical plate held clean from five to 93
percent dot area. This was true for all the screen rulings.
The plate also held the 98 percent dot area except for the
200 line screen ruling. On the 200 line screen, the 98 percent
dot area was solid. The R.I.T. Alphanumeric Resolution Test
showed resolution to a level 25 out of 26 levels.
The press sheets showed results similar to the plate. The
screen ruling of 65 line held the longest range of tones, the
200 line screen reproduced the shortest tonal range. The R.I.T.
Alphanumeric Resolution Test showed resolution to a level 19
out of 26 for patches A, B, and C. Patch D showed resolution
to a level of 17 out of 26.
The electrostatic plate showed results quite different
from the photomechanical plate. There was a different range
of tones for each screen ruling. The range of tones was
signif icantaly lower than that obtained from the photo
mechanical plate. The press sheets showed similar results.
The R.I.T. Alphanumeric Resolution Test showed resolution to
a level of 11 out of 26 for the A and B patches and level 12
for the C and D.
For the photomechanical plate, the maximum screen ruling
was 200 lines, with the maximum percent dot being approximately
98 percent for the 65 to 150 line screen, and 93 percent for
the 200 line screen. The minimum percent dot was approximately
three percent.
For the electrostatic plate, the maximum screen ruling was
150 line, however, the tone scale was to short to be usable.
The maximum usable screen ruling was 85 line. The minimum
and maximum percent dot could not be determined concretely.
It depends on the screen ruling used. The figures vary from
89 to 52 percent dot area for the maximum, ; and 15 to 42 per
cent dot area for the minimum.
The results indicated that the two plates were not inter-
changable due to large differences in resolution. Only the
65 line screen comes close to being interchangable, and then
with a loss of five percent in the highlight- and shadow dots.
The results prove the hypothesis to be correct. The resolu
tion of the electrostatic plate is lower than that of the
photomechanical plate, and the electrostatic plate could not
carry the same screen ruling or percent dot area.
CHAPTER I
INTRODUCTION
This study concerned itself with the question of offset
plate resolution. Specifically, the resolution obtainable
from the electrostatic plate.
Electrostatic plates are used by the newspaper, quick
print, and in-plant segments of the industry. Knowing the
resolution limits of a specfic plate, the printer could
substitute a lower cost plate resulting in a cost savings
while retaining an equal level of quality-
The scope of the research involved comparing an electro
static plate with a photomechanical plate. The purpose of the
research was to determine; 1) The resolution of each plate,
on the plates surface as well as on the printed press sheet.
2) The maximum screen ruling that the plate could reproduce.
3) The minimum and maximum percent dot area that the plate
could reproduce.
The scope of the investigation involved a visual comparison
of the results, without an analysis of the forces and factors
causing the results. Similarly, methods for improving the
resolution were not investigated and were considered beyond
the scope of this research.
CHAPTER II
THEORETICAL BACKGROUND
As stated in the introduction, this study addressed the
question of electrostatic plate resolution. Resolution is
defined as "the ability of a lens to produce separate images
of objects that are very close together: Resolution is the
capacity of a lens to show two objects as two rather than a
1
single fuzzy one." This definition deals with lenses, how
ever, the same principle can be applied to plate material.
We can refer to the plates resolving power. Resolving power
is defined as "the ability of ... photographic equipment to
produce distinguishable images: The ability of a photographic
2
material to record fine detail In this case the photo
sensitive material is the offset plate. Two types of offset
plates were compared, photomechanical and electrostatic plates.
THE PHOTOMECHANICAL PLATE
The photomechanical plate consists of a base material
coated with a light sensitive coating. The plate is exposed
through a negative . The action of the light causes the image
areas to become insoluble in the developing agent. The develop
ing agent removes the non-image which remains soluble in the
developer.
Aluminum is; the most common base material. Aluminum has
several advantages which are: 1) resonable cost, 2) light
weight, 3) will not stretch around the cylinder, 4) a uniform
4
thickness, 5) will not corrode. Aluminum is usually grained
before recieving its light sensitive coating. Graining increases
a plates water carrying ability becuase its surface area is
increased by producing "many thousands of tiny hills and val-
5ieys." After graining the surface area increases from two to
four times that of a smooth plate. Plates can be grained by
7
mechanical, chemical, or electrochemical methods (anodizing).
Mechanical graining is accomplished by exposing the plate
to steel balls in the presence of an abrasive (ball graining),
Q
or to rotating brushes (brush graining) .
Ball graining consists of "rotation of steel balls over
9
the surface of the
plate." A mixture of water and silica
10
sand (SiO~) is applied. The sand in combination with the
11
steel balls produces the grained surface. In the case of
brush graining, the plates are moved under rotating wire or
12
nylon brushes. Wire brushes are used dry, but when nylon
brushes are used:Sand and water must be added as in ball
graining. The brushes produce fine scratches in the plate
13
surface which is the grain.
Chemical graining is accomplished by dipping the plate
14
into a hot costic solution such as NaOH. The action of the
NaOH upon the metal plate produces the grain.
Electrochemical graining (anodizing) is accomplished by
suspending the plate in a solution of acid. The acid acts as
an electrolyte. As the electric current is passed through the
bath, oxygen forms on the surface of the aluminum. Which pro-
1 A
duces an aluminum oxide layer intergral with the metal. The
thickness of the aluminum oxide coating can be varied by varing
1 7
the amount of voltage and time.
The light sensitive coating is either a diazo or photo-
polymer material.
Diazo compounds consist of "two linked nitrogen atoms
1 8
attached to an aromatic ring." These diazo compounds are
unstable in the presence of light becuase light causes "the
1 9
diazo group (N=N) to be eliminated as nitrogen gas (N) .
When this reaction takes place in the presence of water (H0)
the diazo group is replaced by a hydroxyl group (OH) . The Fol
lowing reaction shows this.
N=N-C1 + H0 "^QH +N^ +HC1
Diazo + water produces phenol + nitrogen gas + hydrocloric acic
When the diazo plate is exposed through a negative, the
diazo coating in the image area is no longer soluble in its
20
developer. The coating in the non-image area which was not
21
exposed to light remains soluble in developer. The non-image
coating is removed by the developer leaving the image on the
22
plate. The plate is gummed and ready for press.
Photopolymer materials are also used as plate coatings.
Photopolymers consist of chains of low weight molecules known
23
as monomers. Upon exposure to light these monomers link
together forming long chains. Formation of these long chains
causes the coating to become harder and insoluble in its
24
developing agent. The plate is exposed through a negative
as is the diazo plate. After exposure the plate is developed
removing the unpolymerized material. Many (but not all) photo-
polymer plates are baked before they are run on press. Baking
25
extends the plates run length. Baking can extend run length
u t 4. 26by up to ten times .
THE ELECTROSTATIC PLATE
The electrostatic plate consists of toner fused to a base
material. "Electrostatic plate making is based on the phenomena
that some materials (photoconductors) will hold an electrostatic
27
charge until exposed to light" There are two methods of pro
ducing these plates.
In the xerographic method, the photoconductor is a metal
2 8
known as selenium. The selenium is coated onto a reusable
29
drum. The drum is electrically charged by passing it under
a corona discharge unit, which produces a positive charge on
the surface of the drum. The corona discharge consists of a
wire which, when energized with a high voltage will cause the
air around it to become ionized. Passing this unit over the
drum will deposit a static charge on the surface of the drum.
The drum is exposed to light reflected from positive copy.
Light reflected from the non-image area causes the charge to
be removed. No light is reflected from the image area and the
31
charge is retained. The charged image is now ready to be
developed. The image (on the drum) is exposed to a developing
agent consisting of glass beads and a carbon resin powder
32
treated with a thermoplastic resin (the toner) . A thermo
plastic resin is a plastic which is solid at room temperature
33
but will melt when heated.
During development the glass beads transfer a negative
34
charge to the particles of resin powder. The negatively
charged particles are attracted to, and become attached to,
the positive charged image areas.
The toned image is then transfered to the litho plate
which is accomplished by inducing a positive charge to the
35
plate. The toned image (negative on the drum) is attracted
to the positively charged plate and adheres to it. The toned
image is then fused to the litho plate.
Fusing melts the carbon resin powder (toner) to bond it
37
permanently to the litho plate. Fusing takes place in a
part of the machine called the fuser. In the fuser the plate
is exposed to a temprature of 107-190C (225-375F)
38
which
melts the toner adhering it to the litho plate. The plate is
then gummed and ready for press.
10
The other electrostatic process is known by the trade name
"electrofax"
. This process uses the litho plate as the photo-
conductor. The litho plate is coated with zinc oxide (ZnO) dis-
3 9
solved in a resin binder. The zinc oxide coating is the photo-
conductor. The procedure is the same as with the xerographic
process except that there is no transfer
After the plate is made it is treated with a solution of
41
potassium ferrocyanide (K.Fe(CN,)) which converts the zinc
4 6
oxide (which is not water receptive) into zinc ferrocyanide
(ZnFe (CN,) ) . The zinc ferrocyanide is water receptive which
makes the plate ready for press.
LITRATURE REVIEW
A review of the GATF litrature abstracts reveals that no
information has been published (in trade litrature) concern
ing the resolution obtainable from electrostatic plates. This
author has also been unable to locate much information in books.
What information is available deals with plate discriptions ,
plate uses, lists of manufactures, costs, etc. Contrary to
what the author has been lead to believe, factual information
on the resolution of lithographic plates is not available.
11
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CHAPTER III
HYPOTHESIS
The resolution of the electrostatic plate will be lower
than that of the photomechanical plate.
STATEMENT OF THE PROBLEM
The problem is what level of resolution will an electro
static plate produce, compared to a photomechanical plate.
Are these two plates interchangable in respect to minimum
and maximum screen ruling, and minimum and maximum percent
dot area.
14
CHAPTER IV
METHODOLOGY
The test methodology consisted of making an electrostatic
plate and a photomechanical plate. Each of these plates were
made using the correct procedure for that plate, under "real
world"
conditions. Both plates were evaluated by eye to deter
mine the level of resolution obtainable. By eye is defined as
viewing the plate with the aid of a magnifing glass. .An eight
power glass was used. After visual evaluation was complete,
the plates were printed on an offset press to determine the
level of print resolution. The Heidelberg MO was used for this
purpose. Identical conditions (ink, fountain solution, paper,
speed, etc.) were used for both press runs which minimized
press variables. The press sheets were evaluated by eye to
determine the level of resolution.
THE PLATES
The photomechanical plate was a 3M Viking. This plate is
a negative working plate, coated with a photopolymer , and
was exposed to 45 units of metal halide light. The light
source was controlled by a light intergrator and the plate
was processed in 3M Viking chemistry using an automatic
plate processor.
15
The electrostatic plate was a 3M Pyrofax which produced a
plate on an aluminum base. The Pyrofax system uses two pieces
of equipment. An imager and a fuser unit. The imager exposes
the copy to a special film. An exposure of 16 seconds at f32
was used with magnification set at 100%. The film with the
latent image was toned with a dry toner. After toning the image
was transfered to a rubber blanket called the
transmat.2
The transmat was removed from the imager and placed on
register pins in the fuser. In the fuser the transmat was
brought in contact with a "fine grain, uncoated litho
Both plate and transmat move in register through the fuser unit
Where under 160C (325F) heat and some pressure, 100% of the
4toner was transfered to the aluminum plate. The toner was
fused to the aluminum in the process. The plate was gummed and
made ready for press.
THE TEST TARGETS
In order to obtain compariable results, standard test
targets were used. For this research three targets were used.
The R.I.T. Alphanumeric Resolution Test Object, a series of
tints in various screen rulings produced by the author, and a
series of tints in variuos screen rulings provided by Beta
Screen Corporation.
"The R.I.T. Alphanumeric Resolution Test Object consists
of alphanumeric characters randomly arranged in four displays".
"Each display contains 26 three character groups ranging in
16
size from one line per millimeter for the "0" group to 100
lines per millimeter for the "25" The groups are
designated A,B,C,D and decrease in size by the sixth root of
two. The observer must distinguish the characters and be able
to identify them correctly. This eliminates disagreement among
observers .
The second test object consisted of a 21 step scale with
screen rulings of 65, 85, 100, 133, 150, and 200 lines per
inch. The dot sizes varied from five to 98 Dercent. There was
also a zero and 100 percent oaten. This taraet was made using
the Hell DC 399 scanner. Positive film was Droduced using
Kodak ES scanner film, and processed in the Kodak Ultratech
processor usina Ultratech chemistrv. The positives were then
contacted to Kodak Versalite film to make a negative for olate-
makina. The contacting specifications were. 15 units of exposure
on tao ten. The light source wa controlled bv an interg^ator
and the film was processed in a Fuiilith processor using lith
chemistrv. This test is known as the tone scale test.
The third test obiect was similar to the second except
that it used screen rulings of 65, 85,. 100, 110, 120, 133, and
150 line. There was no 200 line screen. This target was supplied
by the Beta Screen Corporation and is known as the Beta Screen
test. These targets are not "research
quality"
and for this
reason the dot sizes could vary by up to eight percent from
the percentage listed on the film. This target was included
only as an additional check. The dot sizes vary from patch to
17
Due to this variation it could not be used alone to draw
conclusions .
These two test objects were used to determine the minimum
and maximum screen ruling, and percent dot area the plate could
resolve. The finest patch which could be resolved cleanly was
the obtainable percent dot area for that screen ruling. The
screen ruling with the longest usable tone scale was the
maximum screen ruling.
In addition to the negative films of these test targets, the
test targets were also produced as reflection copy by contact
ing the negatives to Kodak grade T paper. The specifications
for contacting were, 2.5 units exposure of UV light using an
18A filter. The voltage to the light source was set at 20
volts. The paper was processed in a Kodak Ectamatic processor
using the stabilization process.
THE PRESS RUN
The press run was made using a Heidelberg MO press. Ident
ical press conditions were used to print both plates. The
photomechanical plate was placed on the press and used to
perform the makeready. In performing the makeready the ink
film thickness was controled with a densitometer to a density
of 1.60. After the makeready was complete, approximately 200
sheets of waste stock was loaded into the feeder on top of
approximately 25 clean sheets used for the test. The waste
and the clean sheets were run through the press completly
18
before the press was stopped. The photomechanical plate was
then removed and the electrostatic plate was then placed on
the press. The above procedure was repeated. The 200 waste
sheets were then placed on top of the 25 clean sheets and run
through completely before the press was stopped. The press was
stopped only long enough to change plates.
The press run specifications were as follows. An acidified
gum fountain solution was used which consisted of one ounce
per gallon (29. 5 ml/3.7 1) of Imperial Mark three conecntrate,
(the concentrate contains gum) and two ounces per gallon (59 ml
/3.7 1) of De-Ter fungus arrestor. A pH of five, was determ
ined by taking four readings with pH indicator sticks. Each
reading indicated five on the pH scale.
A dense black oil base ink made by Morrison Printing Ink
was used.
The paper was a gloss coated stock coated on both sides.
The manufacturer and basis weight were unknown.
The plates were packed to .025 inch. The ink density
measured 1.60 average across the sheet.
EVALUATION TECHNIQUES
The plates were evaluated by eye. By eye is defined as
viewing the plates with the aid
of a magnifing glass. An eight
power glass was used.
To evaluate the plates, each plate was placed in the
D-
5000 color viewing booth and illuminated from above with 5000
19
K light. The test targets were viewed through the glass and
readings taken. Each halftone patch was viewed individually
to determine any dropout or plugging. The press sheets were
evaltated in an identical manner.
The press run consisted of 25 sheets each. For evaluation
under the glass, five sheets (from each run) were chosen.
The press sheets were numbered. Every fifth sheet was chosen
for evaluation. Each halftone patch was evaluated individually
on each of the chosen sheets.
20
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CHAPTER V
RESULTS OF RESEARCH
Before the results can be disscussed, the terminology
used to evaluate the plates and press sheets must be defined.
The term clear is used to define a zero percent dot area. No
dots on the plate or print. This was true becuase the film
was not fully exposed, (yielding a solid step on a negative),
or because none of the dots present on the film reproduced.
Likewise, the term solid is used to define a 100 percent dot
area. No dots are visable only a patch of plate coating or
ink is visable. This was true because the film was fully
exposed (yielding a clear step on the negative) , or because
all of the dots disappeared in the platemaking process or
on press. In evaluating the results no distinction in term
inology was made concerning how a step became clear or solid.
Held clean is defined as all the dots being visable.
A patch is said to be held clean if the dot pattern is visable
and all the dots in the patch are present. If any of the dots
were missing or merged with other dots, a different condition
existed and was labeled so.
The first such condition is dropout. Dropout is defined
as the loss of dots. A patch is said to contain dropout when
22
only base marerial or clean paper is visable. The opposite
condition is plugging. Plugging is defined as a merging of
dots. A patch is said to exhibit plugging when plate coating
or ink is visable.
Not all of the patches fall entirely into one of these
catagories. In such cases this author uses words to describe
what is observed. The above words are used along with some
vague adjectives such as; some, heavy, virtually, etc. While
the author realizes this is not the best way (percent would be
better), the use of such terminology allows the author a degree
of latitude in defense of his findings. In such cases all vague
terms should be considered the authors observation and subject
to other interpretations.
The tone scale test on the photomechanical plate held all
of the patches clean from 5 to 93 percent dot area. This was
true for all the screen rulings. Except for the 200 line screen,
all of the screen rulings held clean the 98 percent dot area.
The 98 percent dot area was solid on the 200 line screen. The
Beta screen test showed similar results. The plate held clean
all the patches from 3 to 95 percent dot area. This was true
for all the screen rulings. Except for the 150 line screen,
all of the other screen rulings also held the 97 percent dot
area as well. The 150 line screen rendered the 97 percent dot
area virtually solid with some dots barely visable.
The R.I.T. Alphanumeric Resolution test showed resolution
to level 25 out of 26 levels. This was true for each of the
23
four letter groups.
The press sheet evaluation from the photomechanical plate
showed results similar to the plate. On the tone scale test,
the 65 line screen held all the tones clean from 5 to 98
percent dot area. The 85 to 150 line screen held all the tones
from 5 to 93 percent dot area. The 98 percent patch was rendered
virtually solid with dots barely visable on the 85 and 100
line screens. It was rendered completly solid on the 133 and
150 line screens. The 100 line screen showed some plugging in
the upper left corner on the 93 percent patch, but was clean
otherwise. The 200 line screen held clean from 5 to 89 percent
dot area. The 93 percent patch was virtually solid with dots
barely visable and the 98 percent dot area was solid.
The Beta Screen test showed the 65 and 85 line screens
held clean all the tones from 3 to 97 percent dot area. The
100, 110, and 120 line screen held clean from 3 to 95 percent
dot area. The 133 and 150 line screen held clean from 3 to 90
percent dot area. The 133 line screen showed some plugging of
the 95 percent dot area however the patch was clean otherwise.
On the 97 percent patch the 100 line screen shows some plugging
with the 110, 120, 133, and 150 line screen rendered solid.
The R.I.T. Alphanumeric Resolution test showed resolution
to level 19 out of 26 for patches A, B, and C. Patch D showed
resolution to level 17 out of 26.
The electrostatic plate and press sheet showed results
quite different from the photomechanical. The tone scale test
24
showed a different range of tones for each screen ruling.
Both plate and press sheet showed similar results. In areas
where there are deviations, they are noted in the text. On
all of the screen rulings, the 5 precent dot area was clear
and the 98 percent dot area was solid.
The 65 line screen showed the longest range of tones, hold
ing clean all the tones from 15 to 89 percent dot area. The
10 and 93 percent dot area also held but showed dropout or
plugging. The 85 line screen held the tones clean from 20 to
79 percent. The 15 and 84 percent dot area also held but showed
some dropout or plugging. The 10 percent was clear, the 89
percent dot area was virtually solid but a few dots were
visable. The 93 percent dot area was solid. The 100 line
screen held clean from 25 to 75 percent. Its 20 and 79 percent
dot area held but showed some plugging or dropout. The 10 per
cent dot area was clear with the 15 percent dot area showing
only a few isolated dots. The 84 percent dot area was heavily
plugged but some dots were visable. The 89 and 93 percent dot
area was solid. The 133 line screen held clean from 36 to 67
percent dot area. The 30 and 75 percent dot area held but
showed some plugging. The 10 through 20 percent dot area was
clear. The 79 percent through 93 percent dot area was solid.
The 25 percent dot area showed heavy dropout and was almost
clear. The 150 line screen held clean from 36 to 67 percent
dot area on the plate, and 42 to 64 percent dot area on the
press sheet. On both plate and press sheet the 10 through 20
25
percent dot area was clear, with the 75 to 93 percent dot area
being solid. The 25 percent dot area was clear on the press
sheet but showed a few isolated dots on the plate. These
isolated dots dropped out on press. The 30 percent dot area
held clean on the plate but showed some dropout on the press
leaving only a few isolated dots visable. The 36 percent dot
area held clean on the plate but on the press sheet, the 36
percent dot area showed some dropout. The 67 percent dot area
held with. some plugging on the plate, but was rendered virtually
solid on the press sheet with only a few dots visable. The 200
line screen showed the shortest tonal range of any of the scales.
Only the 42 to 52 percent dot area held, but each of these
patches showed some plugging or dropout. The 10 to 30 percent
dot areas were clear. The 64 to 93 percent dot areas were solid
and the 36 percent dot area held but showed some dropout, with
the 60 percent dot area showing only a few dots.
The Beta Screen test showed similar results to the tone
scale test. None of the screen rulings held the 3 or 97 percent
dot areas. Only the 65 line screen held the 5 percent dot area
showing some dropout. The same was true of the 95 percent dot
area being solid on all but the 65 line screen. The 95 percent
dot area showed some dots on the 65 line screen, but was almost
solid. The 65 line screen hels clean all the dots from 10 to
90 percent dot area. The 85 line screen held clean from 20 to
70 percent dot area. The 10 and 90 percent dot area held but
showed some dropout or plugging. The 100 line screen held
26
clean from 20 to 70 percent dot area. The 10 percent dot area
was almost clear showing only a few isolsted dots. The 80
percent dot area held but showed some plugging. The 90 percent
dot area was solid. The 110 line and 120 line screens gave
virtually the same results. Both were clear on the 10 percent
dot area and solid on the 90 percent dot area. Both held clean
from 30 to 65 percent dot area. The 110 line screen held the
20 percent but showed light dropout. The 120 line screen also
held the 20 percent dot area but showed greater dropout. The
110 line screen held the 70 percent dot area with some plugging
but could be considered clean otherwise. The 120 line screen
held the 70 percent dot area but showed a greater amount of
plugging. The 80 percent dot area showed heavy plugging on
the 110 line screen but was solid on the 120. The 133 line
screen held clean from 40 to 60 percent dot area. The 10
percent dot area was clear and the 80 and 90 percent dot
areas were solid. The 20 percent dot area showed only a few
isolated dots and can be considered clear otherwise. The 65
percent dot area held but exhibited plugging. The 70 percent
dot area showed heavy plugging with only a few isolated dots
visable. The 150 line screen showed a clear 10 and 20 percent
dot, a solid 70 and 90 percent dot and a clean 40 to 50 per
cent dot. The 60 percent dot area held but showed some plug
ging, with the 65 percent showing heavy plugging with only a
few isolated dots visable.
The R.I.T. Alphanumeric Resolution test showed resolution
27
to level 11 out of 26 levels for patches A and B, and level
12 for patches C and D.
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Press Sheet Sample Electrostatic Plate Tone Scale Test
Figure 2
30
CHAPTER VI
ANALYSIS AND DISCUSSION
When using the photomechanical plate, reproducing a half
tone with a tonal range of approximately 3 to 98 percent dot
area was possible. This was true for screen rulings up to 150
line. When a 200 line screen was used, the highlight drops to
5 percent, and the shadow drops to approximately 93 percent
dot area. The 3 to 98 percent dot area is a commercially accept
able range of tones. The 200 line screen could have some dif-
iculty in the shadows, but should have little difficulty with
most halftones.
To answer the questions raised in the hypothesis, the
maximum screen ruling the photomechanical plate could carry
was 200 line. It is possible that this plate could carry a
finer screen ruling than 200 line, however this was not tested.
The maximum percent dot area the photomechanical plate could
carry was approximately 98 percent for the 65 to 150 line
screens, and approximately 93 percent for the 200 line scre
en. The minimun percent dot area would be approximately 3
percent. There can be little argument that this plate can
produce high quality work.
From the plate to the press sheet results there was a
loss of approximately five percent at the shadow end of the
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scale on the press sheet. Other than this the results are
equal .
Comparing the electrostatic plate we see quite a different
situation. As mentioned in the previous chapter, the tonal.
range varies with the screen ruling. The maximum screen range
which the plate can carry was 150 line screen. Although the :
plate will reproduce a 150 line screen, the tonal range would
be unusable. All halftones would have a tonal range greater
than 42 to 64 percent dot area. The maximum usable screen
ruling would be an 85, line screen. Even this provides a short
tonal range (15 to 84 percent dot area) which would have dif
ficulty reproducing many halftones. The minimum and maximum
percent dot can not be determined concretely. This depends
on what screen ruling is used. The maximum varies from 89 per--.
cent dot area for the 65 line screen, .to 52 percent dot area
for the 200 line screen. The minimum varies from 15 percent
dot area for the 65 line screen to 42 percent dot area for
the 200 line screen.
It was quite apparent that the two plates would- not be
interchangable in reference to quality. A printer could not
replace a photomechanical plate with an electrostatic plate
without suffering considerable loss of quality. This would
be unacceptable in all but the lowest quality work. Only on
the 65 line screen were they close to being compariable,
and then with a loss of at least- five percent in the high
light and shadow. Most halftones would have a highlight of
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less than 10 percent dot area and a shadow of greater than
93 percent dot area. These 10 and 93 percent dots are at the
extreme end of the plates resolution limits. Both showed some
dropout or plugging.
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CHAPTER VII
SUMMARY AND CONCLUSIONS
In summarizing the results it can be said that the electro
static plate can not be substituted for a photomechanical
plate, due to large differences in resolution. The results
prove the hypothesis correct. The resolution of the electro
static plate was lower than the resolution of the photomechanical
plate. The electrostatic plate could not reproduce the same
screen ruling or percent dot as did the photomechanical plate.
This is shown by the fact that the photomechanical plate
reproduced 21 steps of 21 step tone scale on the plate, and
18 steps out of 21 on the press sheet. The electrostatic
plate could only reproduce 5 steps of the 21 step tone scale
on the plate, and press sheet. The photomechanical plate could
reproduce a usable tonal range with a 200 line screen where
as the electrostatic plate could only reproduce a usable
tonal range with a 65 line screen.
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Step Percent 65 line
Dot
85 line 100 line 133 line 150 line 200 line
1
2
3
4
5
6
7
8
9
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11
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42%
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Clean
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V
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Solid
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Per
cent
Dot
3%
5%
10%
20%
30%
40%
50%
60%
65%
70%
80%
90%
95%
98%
Plate
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V
Held
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Held
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V
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solid dots
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Figure 5
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some
dropout
Held
Clean
V
V
Few iso
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V
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Figure 7 (continued)
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V v n!/ V
42
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85 line 100 line 133 line 150 line 200 line
1
2
3
0%
5%
10%
15%
20%
25%
30%
36%
42%
10 46%
11 52%
12 60%
13 64%
14 67%
Clear
I
Clear Clear
Held but
shows
some
dropout
Held
Clean
Clear
VV
Held but Few iso-
shows lated dots
some visable
dropout clear other
wise
Held
Clean
V
Held but
shows
some
Dropout
Held
Clean
Heavy-
dropout
almost
clear
Held but
shows
dropout
Held
Clean
V V
V
Clear Clear
V
Few iso
lated dots
visable
clear other
wise \ /
Held but Held but
shows shows
some some
dropout dropout
Held
Clean
V
Held but
all patches
show some
dropout or
plugging
Solid
Press Sheet Analysis Electrostatic Plate Tone Scale
Figure 8
Virtually
solid
few dots
visable
test
V
43
Figure 8 (continued)
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Figure 9 (continued)
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Figure 10 (continued)
Per- 65 line 85 line
cent
Dot
90% SoUd
95% Almost
solid
a few
dots
visable
98% solid V
100 line 110 line 120 line 133 line 150 line
Solid Solid
^ V
Screen 3% 5% 10%
Ruling (percent dot
20% 30% 40
area listed
% 50%
on the
60% 65%
film)
70% 80% 90% 95% 985
65 line 4% 8% 15% 23% 30% 36% 44% 60% 67% 73% 80% 87% 94% 97%
85 line 4% 8% 15% 22% 30% 38% 45% 61% 69% 75% 82% 89% 95% 98%
100 line 4% 8% 14% 23% 30% 39% 46% 64% 71% 78% 84% 89% 96% 98%
110 line 4% 8% 15% 23% 31% 38% 48% 63% 72% 78% 84% 91% 96% 98%
120 line 4% 8% 14% 21% 29% 38% 48% 63% 72% 78% 85% 92% 96% 98%
133 line 4% 8% 13% 21% 30% 38% 48% 65% 72% 77% 85% 91% 95% 98%
150 line 4% 8% 15% 22% 28% 39% 49% 67% 72% 78% 84% 90% 95% 98%
Beta Screen ,Actual Dot Area Values
Figure 11
Step 65 line 85 line 100 line 133 line 150 line 200 line
1 100% 100% 100% 100% 100% 100%
2 95% 95% 95% 95% 95% 96%
3 90% 89% 89% 90% 90% 91%
4 85% 84% 85% 85% 85% 86%
5 80% 79% 79% 80% 80% 81%
6 75% 73% 73% 75% 75% 75%
7 70% 68% 68% 70% 70% 71%
8 64% 62% 62% 64% 64% 62%
9 59% 56% 56% 58% 58% 58%
lO- 53% 52% 51% 53% 53% 52%
ll 50% 46% 46% 48% 48% 48%
12 44% 40% 40% 43% 41% 43%
13 38% 35% 35% 36% 36% 36%
14 33% 30% 31% 32% 32% 31%
15 29% 25% 25% 26% 26% 26%
16 24% 20% 20% 21% 21% 21%
17 18% 16% 16% 17% 16% 16%
18 13% 11% 11% 12% 12% 11%
19 8% 7% 7% 7% 8% 8%
20 4% 2% 2% 3% 2% 2%
21 0% 0% 0% 0% 0% 0%
Tone Scale Actual Dot Area Values
Figure 12
